In this study, flexure and shear tests were conducted to clarify the structural performance of reinforced concrete beams formed by joining together two full precast beam-end elements at the mid-span using grout mortar with splice-bar joints of longitudinal bars. A total of seven specimens were used in the tests. The parameters were the strength of the longitudinal bars, the transverse reinforcement spacing, and the length of the lap splices. This study revealed that current evaluation formulas can be used under the proposed full precast joint system to evaluate the bond splitting strength of the lap splices.
1.

PCa
The authors developed a lapping joint method of main reinforcements using splice-bars placed up or down side of main bars at mid-span of the beam, and of reinforcing the lap splices with U-shaped bars; and examined its structural performance. The results were described in references 1) and 2). The method is superior to usual methods in terms of construction efficiency. It, however, requires the construction of formwork and the placement of concrete by skilled workers at the construction site. There is room for improvement to save labor and shorten a construction period.
For reducing and further improving field work, we developed a full precast concrete system. This system involves the construction of beam members by inserting splice-bars in the spiral sheaths that were placed at the end of the precast members on the side of the connection joint at the mid-span of the beam, and filling the sheath with grout at the completion of erection. Tests were also carried out to examine the seismic performance of beam members constructed using this system. Specimens were seven 1/2-scale precast concrete beams with a connection joint at the mid-span. The main parameters were lap length, amount of lateral reinforcement at lap splice and the stress level acting at the connection. As a result of the tests, it was found that crack patterns, failure modes, load-deformation relationship and plastic deformation capacity were affected according to the parameter. This paper studies the shear displacement at the connection, deformation component of the member, strain of splice-bars caused by dowel action and bond splitting strength of lap splice. The analysis and discussion of test results lead to the following conclusion:
(1) Even when full precast concrete beams are used adopting the developed system, flexural yielding prior to bond splitting failure can be realized by securing sufficient strength of lap splice using an appropriate design method.
(2) The influences of the shear displacement at the connection and the dowel action of splice-bar on the behavior of the full precast concrete beam were clarified.
(3) Current evaluation formulas proposed in references 1) and 2) can be used under the full precast joint system to evaluate the bond splitting strength of the lap splices. 
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